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lraininL Devices and simulations are becotring increasinl) more

important as a rEans of producing combat ready soldiers. loda)t Arry

Trainer finds himself facing training irihibitors such as complex weapons
systems, rising ammunition and operating costs, safety restrictions and
noise iollution. A poter:tial solution to these inhilitorE can be found in

the emerginF sophistication of training devices. net field of ccrputer
technology ulich uses advanced programs to apvroxi.ate human tioupi t

processes has particular appeal. This field called Artificial Intelligence
(A1) Ias the ability to capture expertise in a F.articular field and use
that Inculedge to teact trainees or essist theu in a diagnostic process.
Cf particular benefit to the field Artillery is such an Expert Lyste. wtich

can be used to teach the skills recuired of z Fire Eupport Utficer (FsC).
Present methods used by the U.-. Army Field Artillery bchool require a lirc

Eupport Cfficer to develol expertise through service in the field. Exert
lystems can be used to develop LiLVly qualified I tL's so tbey are rea4cy to
perforv vten they first report to maneuver ur.its. additionall Lxjert
System's cai: be developed to assist mechanics in tie diagncsis and repait of

the complex systems which nake up toda s Field Artiller) 1rainint Level-
orers must be made auare of this en.erginf technology it. order to aevelop

the next generation of training devices.
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As leaders in an Arrs.y atter.pting to provide for the defense of our

nation in a comilei(, highly technological, raridly evolvinE worlof, Ue finC

ourselves faced uith the sarme tasks whicE consumned the though-ts of tiose

who le our [trry a century ago. The principal tasi' is still te train

soldiers so they possess the essential skills and, coniiderce- reouirei to

uin thE next war on todsy's increzdibly hostile battlefield. our Eistory

contain~s too tiany exarples of first battles lost lecause of ill-trainee

soldiers, e the exarples are not confined exclusively to the enlisted

rar.1:s. The: trainers of today will not necessarily find ary fewer obstacles

tc training, but there may he nev solutions to tl.eir CilerL~a in tie forr

of solhisticate', tecl.noloFically aevar.ce traini.- cevicesF ard Eir-ulatcrs.

!ihe special LilitN of training devices Lecot'es obviouE ulhen cor-

vErntiornal traininL tecIhnicyues are ii effective becaust of complex systecs or

lirited trairn!ng opportunities. Costly systers and Eysters vwhich consure

lzr~e anicunts of fLE1 or cause cxcessive noise vna) Fave only ore practic'l

altcrnatiVL, training devices or SiMLlatcrs. I ecause of the lack of L

traininf. device for use ir trainini, repairmen for the Firefinder rasar, ti-e

a.ctual piece of eCLilment is used. Faults are iritentior.zall~ placed it, tlie

syster then the system is turne6 o,%er to t[.e student tc practice fault

firdirtg rrocedi-rcs. Lrrors on ti~e art of the stueflts cften. result in

damage tc other selsystcr-s 'vhich thave arcuixted to oxer r-C ,CC yar.

Certairly trairirn to achieve ruecar surEty prcficiercy aiior, artille.r)

crews wouldi be virtually ir-possible vithout trafnir4j devices. ',I e or.-

Fiexity of traininL device-s or sivulators car equal or in some casec excue.

tie corplexi ty of t)~e actual weapon or systei. h.einj replicFAe. irc'ividi -1

. .. .. . .
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as uell as crew proficiency, even on the most coiiplex system-s, car be

raised because of repetition, feedbacV and the resultant evaluztion cplor-

tunities iuhicl1 are essential to all training.

!oise abaten'Ent is another benefit derived fron usinr traininE devices

ane is becor .g tore irportarit In train inE areas adjrcent tc hiLhly popu-

lated areas such as those found i. tie federal kEepub-lic of ccrralnv ci in

the N\ortheastern. Lriitee States. The inpact cf noise aboter-ent is re-

strictin, the already limited artillery firing ranges at Crafenvechr,

virtuall.) Eliriratinj, artillery firing after ridnibght and on iueelkends. !Ye

Epecial training needs of tie 1Feserve Conjenents seet- to Le vyell &erve-d ly

tiainir.L devices. Leeise trainir. , circrtunities erE so litite., rra,:iTrcn

efficiency- of training- time is esser.tial. Lack of facilities, loup dis-

taice betvceen units ,.hich r.ust train as a tcai. anu ticL space constraints of

an ar.cr3 are problem-s suscertible to tie traininp e-evice EcILticU. LIC

L-.I.. Tcrm-ple, Chief of the I.aticral Cuard Lurequ, %khen askezd hot. Ih could

iuprovc the training ir IEticnal Cuard trits locaterc in hij h13 urhar alcoes

with no trainink areas uithir. easy conoute replied, "vnucl. IraeuEL of

trairning devices." 2As Feserve Conporent Units arE becor-ing inrcasirfly

vital to our var fiphtinr capability, their special needs rust be acc-C(

rodeted.

Ufter trzining devices hiave Uses for ulict. they lwere not intereec.

Ihe Low Ccst Indirect Irairer (LITf) vas 6evelored for the field artiller\

to curL the sri'raline cost cf 155 Lu high, eyplosivfe projectiles. The L11i

roune corEsists of a chefalE-r cast iror. roLr % ~i t1 a b Ia ckV powder &pwttL r

ch~aric- instead of the( Lil lee steel prccetilIe f ilIe U.it I. ccr. cit ior I
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explosive. The LITR is not the financial success some had hoped because it

ended up costing almost 90% of the price of a conventional round; however,

with its greatly reduced flash and bang, it has solved some of the noise

reduction problem in Germany and Massachusetts. Cost reductions although

desirable are not always attained, but training devices can often overcome

other problems which preclude reasonable use of the actual system.

Despite all this promise, trainers are cautioned that devices and

simulators are not a panacea for all training requirements that one can

expect to encounter. They are for the most part created for a specific

purpose and have distinct limitations. 3 They can be no better than the

* Aprograms which outline their use. Levices which are so restrictively

controlled at the Post level that they are next to impossible to obtain

will not be used by the company commander or platoon sergeant. Iraining

managers at all levels must integrate the use of these devices into the

overall tralning plans of their units for the full benefit of training

devices to be realized.

- One of the shortcomings associated with training devices is the

extremely long time that elapses between identification of the need for a

device and when the device can be found in the hands of soldiers. The

procedures for the acquisition of devices other than the simple training

1 aids wliicY can be fabricated by the local Training and Audiovisual Support

Center (TASC) is the same procedure required for the acquisition of major

weapon systems. The procedures calls for competitive bids to be let by

interested civilian firms and often takes eight to nine years to produce a

product.
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Training devices can cover a rather large slectru- fro, sii..le,

locally proeuced cE; ices tc extrerely sophisticatec simulators uhic, use

"hysical replication, syrLolic or even Frocedural duplication to represent

certain aspects of a functioning syster, lhe level of sophisticaticn in

the Army at this point appears to lag behind the Navy oed iir lorc A

quick stroll arourd tht display booths at ar) annual lnterservice/roustry

Iraining Syster's Lonference uill fill tLe average Army trainer with auc as

he vieus computer driver simulators that allot. a pilot to land a simulated

aircraft on the pitching deck of an aircraft carrier. The simulator can

replicate day or night landin-s under an,) weather concitior the traiier

cares to dial up. All this is done v.itbout expending jet fuel ol aircraft

carrier ti.e. ILat the kr:y does not Lave such scphisticated devices is

not intLndec, as a criticism since uith the possible excepticn of the

Ltiner trainer and several helicopter .imulators, the cost savings of Ar.:y

trainirf devices may not justify such levels of sophistication, ueverthe-

less mcre sophistication, especially in the area of battle sirulations

uhicE are used to train comnancers and tfeir staffs is not only desired, it

is essential.

lraining devices car' gREerall3 be classified into tuo t fes, syster.

, and non-systen . Those devices associated i.itl. ard trocured along titl a

Fiece or even a family of equipment or x.eapcn is referrec to as a syst, -.s

device. The need, funding and justification for test c'cviccs is isualI"

the rcspositilit) of the rroject NanaLer i-do is managing thc actual ji(cc

of ecuip-ent. All other ce'ices are normally referred to as Lor-byttti

devices. Fropcnent branch schools uithin IkALOC establish the need for any

device. ti e) require ard submit to ThAIOC ane ac fice of ti L puty
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Chief of .taff for Greratiors and~ I1ars (GLLZC4-1), L(LLA for pricritiatio:

and funding. Comrpetition for the dollars to sulport tf:ese devices is

extremely keer., and devices which car be Lsco b) more than one Eranch suc.

as 1YILLS usually Let tL~e mone). Once, funded and approvec, Arty Eatcrial

Command'E Project Larager for Irainirg Levices (11. liMtI.) located it.

Orlando, Florida, investigates the appropriate tec~nriooies and oElelojs

Irorosals for industry to consieer for biddirE. Ircr a ivara~eneut joint of

viei., the easiest ard safest ueay to field & trzlirn device iE along viti.

tfie actual systeL., unfcrtunately iuLen ruoney for a prcject becom-.es ti.Elt the

kassociated trainarit, device is the first thirE to jo in, a, effort to trir'

the fzat. Such: neasures often result ir. ftlse eccPcrIaeS tdat nearifest

tLer,sclvCs in ELO r operatii.L costs in the life C'VclE Of the ef'uijjteft.

E F re\ lously rcntione6 ey~arrle of usingF the 1lirefineer 1LadarE to trair.

recl-ar-icE is Iroof enou~tr.

'dat th-e time fcr traiig devices and simulatcrs Las Errivcd is noct

seriously in dc'u 1~t cor:siaeringk uhat I have stctec previoLsly. :Lc) arc

generally cheaper and sometimes present tlhe onl) weans of inii~lo inj pro-

tfciency , but they arc Ly nc rneans ire>renriv. f. ii cc st r USt I Io&!CCe

sornc reasuratlte benefit, ane the dexeloprient ane &(uvisiticr, Irucess rust bc

sub 'cct to Tnanagerent tevieu. 1is concer. v-as P-arif ste ii: a i~cc clie

of Lotaff directee i,-my 1ara-eLert 1.eviexu (A trainir.g devices andi sii.uLdtors

conducted on 15 L.epter-ber 1 f ritLc- revieu eX6Arnue6 the traininb_ dLviCC

strategy of eaci. F-roponent schcol as uell as directing& an overvii ..Ilici

uas to force the proponents to articulate IAO1- tLeir cevicu stratefies fit

into thte ove rall traini nj strategy- . lso lcolue at vere con n-or. 1551a-s
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which effected all devices. This much needed review provided guidance on

the development of devices such as a directive to use embedded devices to

the maximum extent possible (an embedded device is one built into the

actual equipment which will allow for operator/mechanic training and

eliminates the need for a stand alone trainer).

A common dilemma facing the developer of training devices today which

was not addressed by the Vice Chief's review is what I call the "chicken

and the egg" syndrome. The problem in particular is matching training

shortfalls which can be met with training devices with what technology is

available in industry. The creation of a training device starts with a

training developer writing a Training Levice Needs Statement (TENS) which

broadly outlines what a device must do. lf that individual does not know

what can be done with new technology, he cannot imagine its use to satisfy

previously unsatisfied needs or needs which have been poorly met with

obsolete methods and technology. By the same token, training developers

should not wander from one defense contractor to another shopping for new

technology against which a need can be developed.

In the remainder of this paper I will explain a new computer tech-

nology; Artificial Intelligence which shows considerable promise in train-

ing device applications. I will use the field artillery branch device

inventory to analyze and cite possible uses of this technology both for new

devices and as replacements for obsolete devices.

N I will now attempt to examine Artificial Intelligence (Al) as best can

be done by a definite layman who blanches at the sight of a personal

6
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computer. The most difficult task facing the training developer of to-

morrow is not understanding what the capabilities of Al are or what it can

do for him, but understanding the plethora of definitions which are found

in writings on the subject. Al is a relatively new idea which first

appeared in the 1950's and in that short period of time has stirred the

imaginations of those working with it as to its uses. The definition of Al

is not a well-agreed upon fact, but the following is one I prefer. "AI is

the part of computer science concerned with designing intelligent computer

systems, that is systems that exhibit the characteristics we associate with

intelligence in human behavior - understanding language, learning, reason-
.-4

ing, solving problems and so on.

Initial work in this field was found exclusively in the universities

since practical, financially rewarding uses of AI appeared to be many years

away. Earl) attempts to duplicate human cognitive behavior were inhibited

because of both hardware and software limitations, but gradually these are

being overcome. The microchip and newer generation computers proved to

overcome the requirement for large memories essential for AI work, and

workable software emerged by the early 70's. Scientists began to special-

ize into the different aspects of human behavior where AI could have

applications and some were more successful than others. Today we have AI

computers that can understand and react to verbal commands and can "read"

symbols. Unfortunately, for the training developer learning was one

example of cognitive behavior which was not successful. Originally it was

hoped we could come to understand how humans learned. The training impli-

cations of this are obvious, shorten training time in institutions, no mol,

7



before F'oinp on to describe whFat practical apflicatiors are feasible

witl an Expert -)ster-, let re fuztlhcr clarify what tlhey are by ccntrastint

them ;it1 ordinar3 applicatioris of corventioial jrojrars. In art Lxl-ert

,yte, the Frograr itself is orly an interprEter or reasorningrnc ns

and ieeally tle programs or reasonirLg rules can. Lc cl-angee witF. 6ifferelit

but accept~ble solutions beingp roduccd. lr a conventioral 1 r oE.rai,

chan~ps are not SC easily Lace ancl ipy ieEsLlt iii Eyster. craslhEE or 'Uorse.

terflai.s the UEigPct CiffEreno~s arc. to bt: found in the iniput and output or

rsi.( rs. L> Fcrt S'yster-s i.ill accept ar.) input pertinent to ti e dorain;

conventional systems uill accept only specific bits of information.

Conventioral 5%LtLEvs onl), L-ive one correct ansvcx or at best a lin-ited list

of acceitabK ansuers. L) jert systems cr the other hand car, readl. sexeral

COI CILsions: r.c ivt t1ie I rolaili ty of each occurrinj. - it I ill ive

-ustit iCa',iC nS ( d' cy I laratirn. of Lot it a rrived at a conciusior ) LAr~ stL te

0 % cci tair crrclLsionE v.E re not rcact-ee'. ± s riair iE. one tt.i-t

c Iear, % ~as tic I-rcatt:E-t cor r.(-r( ial alflicaticr ard tl.e re Lxe SoVC1Ll

S UCCC S Sf L'1 ro rar.-s to lEc fot r( ir ra tf c-r ecive rse f ieldsL. toe,Uate I.arc'-

uarc is axailablc to Lardle rust i-xiert Syrter's, Lut ticrc does not &ppear

to be a lan~u&Fc that suits all kind's of system.s, e.g,. son.e ra lot handle

,ra-phic &)r lois -vtry to-ll altthcubi IrogLrEss iF Continuing~ in. tiis crc.-. .r.

L Ir t ~ste i. Iy i tF vecry3 ra t ure Fr0s &(s s Es an1 c ( F t i 0n 113 lar L c s t Cra c

or rr c i o r a rd e .t cr E ivi s ea rci rc c r e cJ bc c a LE it toL01 Ge sc.CI thriC .

c orn n t ior. a I ro Lr L u. E 'If iF hortfal ray , if not c-vtrort lir-t its-

practical LS( ir rilitarx n~rlicatiot.fw such. as f 1 li 1 t ZAic', in hI-A;I rkrfo'i-

trance aircraft.

AtILIoujii Lxjpert lyster5< lave siirificant lir..itatiuT.s ti~e ore arti Oat

Ilas pro-,cr to IF tcanor ica~l su(cessft 1 i., ii. vhat 1E reterred to Pat



consult at ior, sy steir. These systers do nct rephJCe htuuars, but scre a.s

expert ac-visers in the solution of cctrIlex iprolers. Exariples arc ti~use

that eif nose eisease, interpret jeo[+)sicz-l arc! sonat ceata, ai~e n.ai-e legaI

jtieg er. tnt!- . .Je i.aviy I-as d~Evcoptee an expert bapec sir ulatior (,f the

corriex Est~ar ierrlarts cere or slls aie- sirulator car. reflicate

mec~anic ls,-.1 tor.s and lrcviee expert SsistariCe in fir~diri Eolut ions.

-. rottcer s s ter cal lec " rcsI E tc'r" is vs~c6 tc analyze. ti-e ec]ci (al

1 inci iri ir. ar. arc--E Ceterriring if T-ir eral eosits art: presc nt in suf-

ficient cuartity to justify higi. cost Lring. :his syster iva responsille

for tie disccvtr cA roclybdcnur c epc,its in 1as.ir.jtor vrerti. at. estir ated

,-s excitir, L.s tIis tecl.nolo ri, szctr , it is rct uiti out sot f

seriouE draitLLckS Olici' rust Le tal ei ir.tc corsicterpticri- 161"L. ~alnir1 10

its use. Ile first prc:Ller is tocc Oten-'ire, ti'e dora in Ltcc t i i. Io.

ie-c i is, tc Le r~ine. 1 ext ont- rust fir.G tfie- L>,erts in t0.6L torz7ir. anc

Ca~.ture tIEir I~rolE~f. kCc-rtifyiilf cyjErtb in carclI'OVLECLlar d~aeis

DiOE too c'if ticzl t , but I ir dinL an expe rt ir; thpe dLut ic S i a cur party f ire

Eurrort officEr (c)is nct (as) . t.Yz t licute nar.t car tf 1l you Ll 1 tl. -t

i s rc cec( tc Kr c% about bc i r4 an 11.0 ir or. i-rrecr, lriAnartrN , iir to rne,

AirrMI-.i , LiJ t anc, (-a,,a Iry coE-pranry, f iigIti. ir tI e arctic, de sert ,

zur;l cor L rcFLPar pli its uvcc tiat Ex.pert or ex~ c r. Lette r, z ire ot

experts, favE tccn icertitiec. tktey rust E.h are t IatLI 1.Alec ut kiti ,[ro-

6rarrrs (-Ac 1.r~cvi iitt -e about T-medicinE or art il lery f i rcs) 0-Jo w.e tLt

* knoulcdje irto an Lxpcrt Systtrr. hoicse pbrtcEs i.ust r~ect ref'ulaily, ,a\

oirce a u-eek , for exterdecc pce. oJ ef ire (ccreink on tiec s i~ of th(

bJ* & lk 11 6



donain. Cnce tie systen. is created, tthen e),tensivE deluEirE is rer uirtc.

cnc; only ti-E exrerts can~ tell if anS'WcIS aie reasoi~alle basec un inputs

SivEn . 'Ihe net recult is tdat Exlert Eysters are costly, ranpo%.er ir'ten-

sive anCT recuirE FIi.ly skillee r-rojra-L.ICrS %ho are in Ehcrt vly

Applicptior (if tfir costly teclhn.clo,-y 1) the Liltitaly1 rt Present afpears

to LC- liLited to decisior suirort systeiat, krov]edce based sii.ulatiorns,

trairninE aids and uainttr~ancE ac'visors L

I have selected ti-e Fiele i-rtillery branch for analysis to cieterrine

*suitability cif Lxr-ert ,\ster..s fcor several reasons. First, 1 ar rc'st

fariliar uitl lc,. the trancl. furctiois arxc ti:L tiamii~ cevict ce-eloipr.ernt

stratej - LStCe in ccvL-lojIII ar.C acpuirlx{L neui ccvices . -lucuiidly, the liefld

iart illIEr) is a cot Iley systeL' of systenrs iuhicl corbires rij~ic F b)ysical

principlfs, intl icate ccui~nwEnt ar.c 1.CeaPCrS aric th( lLrialistiC ai],Icatior.

of tcese Iriricirles i.ncl equi~vent il. ti'E "foe of war". rndcitionally the

an'nunitior. arnc ecqt-.rt is o1 sufficiEr.t ccst to justify the dEvelopi,,Ent

ct costly L,:pert Ilysteus. lurthervcrE any cLeice I-ased vi-or, ar. L>pelt

,.ystei: vill be confined tEcause of cost arnd C0L:I.lCXity to LSE only as an

institutional trair. 1-ccuisitior of initial siisl rathetr tt~zi tie

COTtiLL-atiOr. of skills or sustainiEnt trafinen wcule be the result. ujryI

cost reecuctions associate 3 with, tectinclcogical aevances in storpapE and

processiuL caj~abil ity uoulc: alloiu for z, Erall, econotrical device to be uscd

in phiccs sucl aE, the 7th Arry 'raininFg Center. LsE of such devices as L-a'

be ccveloiec cculd bE mac-e in conjunctiovl iith a Lattalion's rotaticn to

Graf ermeo)-r.



The training device stratekgy of tL~e L. irry Field -rtilltry Scl-ool

(L-LArA-I) is based upon 6atisfying the. needs of th-e field as cetEruired by

feedback. Specific traininjg sh.ortfalls are araiy~f-a to detertinc if the

creation of a training dexice iii] eeviatc ti-at sltortcorinE. ILE ioeal

rielv trainirL decc rust cevelop actual coiuhet skills, reduce ceiendcr.ce or.

use of actual tactical equipment amd costly arriLitior., recuce tie nurhet

of instructors, rn:aJ.e tie use of cr ledcee technology and prcvice a rrecasur-

alic cost reduction.

'The devices uhict are currently ir the field are adeqouate tut lack the

sorhisticatior. tc train, some~ ccv, lcx, liiglly interrelate task-S suci as

those perfcrrc by the, firc &L-rrort officer (fcrs-erl) callec thc iire

V .upjort 'ieaL, Chief or Fli,,'L (ief.) at curjary level arnc abo've. Artificial

lntelligencE is sefr a,- the Le) to tie creaticr of a siittlatu'r .HicL can

teach tf-esE task..1 agree %iti ti& asbSEsrcr.t are will Ircvidie

detailed anE-Iysis latet.

'Io xirdei~ctane. tr,-irir.E evices foun~d in the Fiele irtillery (,re r-ust

krOW Uhr~t fun~ctions are performed by that branch.. le acquisitio-n of

targets is tie startinL Fpoirt and can, Lc accorplisl~ce' tircULL raears,

direct cbsErcvetion, the ini Le.octly jilote \c~icif- and L) tnrEir.

sensors. ,rce a targeft is idenltified, it is passe! to tt.c brain of ti-c

LP-" kield irtillery %vlere cormano' ccrtrcl arid coorainaticr (C') is periurrev.

TfC outFut Of thaPt ftunction is the firL order .I ich iL passer' to the:

clferert utlicl. perforrs the final fuicticn of att;ackir. the targets,

the ucaron! znd' ar.nuition EroLF. L ieid ihrtillery tien is L~ae- up of a

isv



targ~et accui si tion sys ter , a c onn'and are cont rol ys tei. arie a Ue ai ort

sys tet.. LEVices cat1. LL found to trbin both operators and riair~ternbrlce

N prersonnel1 v.ho Ere associated .ith. E(jUiFL,ent or uearorns in each of the

s'sters. LrcL syster hov~evEr Yas irpLtS ard outputs id~ich czause ther

tc interact vAth each ether. So stronfg is tIiE interaction tfat it is

dif ficult tc treir. Versornel. in ore systEr uitIGut havir.L, to eclei.ed or

another . lthe fire eirecti'r yerscnrel. (C 3 furctiO.) rust lave tarLgets to

attac- and vecI'ons tc, direct as ;,Fell as fecdback frorT botf in cidcr to

develoF and sustain their skills. bevices wldich replicate cnrE system for

use ly inotfer systcr are rirzitive it thc3 ex.ist at ell. '1 is area is a

priwe caneieate for the develolvert of rev~ devices, Lut ra) le(,LirL e- level

-~cf Ecrhisticaticn criy Iourd in -irulbtion. 'lie net lexdl .Lcre devices

I-ave an alplicatior is foui' in ti-e irteractiOLI LeCtUL-L- tIE Eic ritillcr

Lr-4 other rerI-eis ci tle corbinuc irns tear., ,,rvor, lrnfarttr , Air Lcfernse

it.rtilEry, as uelJ as the sister crices, thE .,vy airC Air iorce.

cc , cute cc% icEE are f(Uur( at this Elel. Cnipdarstiirg s

on13 Lcccrplishec ti-rcih tIc( %try ccnt1-, use of actual furces in. Euci

I.laces as the 1tational IrainivE Center. 1 don't rean to iEmjiy that actual

cort i Tho arts. t rainii4. is tnot the be st 'ua) tc trini Ibut tiat it is so,

costl. and rE source. irtcni-,e that it is Lot oorne uftkr eucupfl to s.LiEtair

csserLtial skills cEpecially vuith Ofe turrcvir riater, vic) I pLauF our

units. ,- cfeNicc iwl-icl oUld iOreal, the Labit of Lr;.r.cI-e, traininL it sEjoroi:

*iSolatic'n %.ou) b( 0 eal at arny cost. 'Ife levi I of ror Ic> it) i s t I

1OUE-St iLr those devicts fcur.e vithir a syster or furctioi. Lt is h~c

for tl usf dex ics uicic are iscc b tii .ir Lysten-s arc I:ighe'st Lt cr

b ranclie c

14



As 1 previoLusl3 te ntiored, iL> ert Lystcvus can LcusEc to crt ett

cecision support drvict F , kt-ol-ledc E. asee sirulator, , arid rair t (rnnc v

acvisor&. I car suee uses fcr all ttpse ir, varioLs function,, of the iielc

artillery vliicli iull L .plaii. ir etail la ttir.

Cne aspect of i Oic fo re 1el ie'cx [:as jarticilar Iro, iF#. i- tiat of

itel 1i~cnt h tcrs 1ills use is a variation cf tIc ( > c it L Stt Iv1. ic 1

L, Fe E atI Lr o(dcd test. to tcE:t crn iuE:t t:e'v~l of Ui OT -t ItdC el atllit te I

learn, of eaci studert. Using this Inoivledge the rograr iwotulr esifr ar

ivdiviedta1 learrirq velicle IIr eech stu( er.t arc; ar.iri~ter that instic-

tion. 1S 1 havce sericus doLUbt alout tief- pottential for tI. IrLorai' anc,

rEir.tain tt-Ft (orputEi aF Eis tec irEstructiot. s-cli, ks P f iC Lr tL c., I ~il

ret ain, at i tb presen~t lcicl tntil ntcl tr. E is I krc CZ LcA It L 1( 1. L. r

cc(-1itivit or Iearurirn itocess. i.LoVer thel-ss, the L1L t.rL., t.i r I -f e r e

zcrocc is evoj inE z: airtor-arcE Lcrpt ttel for la%. -jutE 1 1i, eixfi nE t it I-

ticna I 'r s tructr (LIL-li) Lir a r. i- t tor It tc coxercur u c a ~ac r i rtL I C- tL t

I. i s I icri( tI t L~ao t. s ter. , pcourl tri-ir.ed n airte rar t c ersuui.( I 1

co iot she the optinui sr. cf the iir LE:f cnsc Lohool and v i 1 not rec (L 1. Cro

I I t;,rCo CO cnUtEr E!ssistce irstructioi If cause cl cost , lut vil 1ct . t)e

tiE c. 1 t caclr I. lar1z-ic f act tc ccnc r tione I c I i E-r c u i r.s t ruct icr . I-(

c iE ic E purrcrt ('Cvict v , Fir ulEators a n e ac v serF i.-r ( cI riet 1 1(rI 4 i'i. ~r

torr crc ialI aI i ( iticr a rd 1 1.i11 in it. r) r ec or. r LYc it iconE t c tli~j1

cat loin.

' peci f ic SkiIIF ,! -( U ic[uILtor.t t o Irc it ti ii thIec 'largc t i.c(, Li Ft, Il

furction arE tbo).,e associate vAtjti 0c I irt f i- c't (!ac; (Ij'ljt. L( i

tIt r (r ot E I i)ctocC VicL ( I I\ a a.c t Lt vi riu I urnma o Is t. v i t

15
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ccr..par5 level fire &uppcrt officer (1lsi), LcrtLat otservatio,'LZLEinfL iccr

(CLL'i.) arc- the b.attalion cbsecr-%;tiunr pcist., (u .CCuL 'crc cevelopE( .s

a rt.sul t ctf t1 e C lose -1ipi ort -It ue y Lroul 1,1 ul icfh reCOVICIte tI rc

CCI 'r s er rarCUVer bi igac e, eact L-(ulpl ec 6i ti, F- lase r e&S ijrTaLui tc

inrcrease ti e atili it, cf tiec artiller) tc Et cuL cCi tv ti c ur lE- ul

tar ,cts foure., ir. toda ' F Ll tlE-i-CStt I lat t-i -Rl U C' E 61E Clet~ i (t

t Ic, b t ta ioT: 1E-Vfe Y) utir:L survt\ ier~unrEl and IS !A) aUTte Ft L(, 1Lrti t

ircrcdSL tU r( et ac ulsi tiur/iervic ir 1. )t t ei- ~rt i IIc- rN -cr ;-uij c! c (o

this essay, I ;,ill Lrotj c.ll otseiVcit tc, includc tie: observer te be fouvo

inr t1i* ILL( rti'. Li I 1'0CC: ZCVarTlc.E('I -k iCC Itt I r. rcvcc J ro4rai 1-icc I t1,(

rai. c ci tc~cr\ 85 L1iE cot nary lC\,cl ILI it is thc i. airt:Lnarct- je-rscrli, iT.

L I t r z (c-rrF arci I X x I c CaT. LEet r ai-L Lee Ci CA t] c-i tc-c rc lci-y irt. I c funr

of a irterizwrcc ei C'\irE

I i ( r* irion ,L.L irt c r.&rce aL% isors reLj resent ti C l'.E t C1 6T.cf '-C r

rucccEssful tE;c o i i in LtI, k i CIa A r t ilIe r . Al t I c.L I it ccr r.c.t If t

1-arrft-&' as stLrictl\ E trairii.L 6t~'icc , isL,(fct] i IC(E s tt( Lil L

re(1 uirec' tc trait. uccliice and the rc(uireuErt lor S~tulsCuL)t EsLaliit

trzinii.1 -  'airtcrarce adxiscrs Tirir iLc t Ifi 1( 11 c s z cc iL tC ~it t fC'L

,>.pt-rt L'tCLrF t ( o'se (A tI-, ut 11 cE finte cdor-a it: (1 I (, ip y coi c i i.s t. s

Etc e o f L(, ij.i et car fil) arce t E. ie( irt if ic rt ic.r o f cx; i ts is i;

k. huie f E i aintcrai.cc acvl. scr V UL.I c r t:C, cir (~ 1 r c rc, ,ui1 r c r t. ti -n

vrscral1 iehtr t % (t-1 r(,cuire t1Ce LCCI-Pilic L(- static ti t. Ibic

Symptrs, cirect ttaL a ccrtaii; test be I crirec ar~d c l nCir, cI, ti,

cor~ilcx.ity of tici systcr readc cc I d lL--i C it T 8 Z lf C C' ez I it ur at 1 r.

kor (cr:% cJ cre Lic ti-c e cv i cr ( otic i5 se .(ci r4.,C(,EiitiOr. tc, ans , I



questions Tosee L) t tic couputer rat he r t tan go I ac I to t I, tt rr ir.al I ' t p

a rell). ror exanple , the cor.FutE-r Lisi !L) s ",chI thc %oltzj at *ui ctiorI

Lox 2 outlct'*. Is it 1- voltF Ilus or r'inLS 1 Volts?' 'A~c r cLaric 0d o

r. abe urdc r a VL-f-iClI L L eI re Ilies Ad Er A,,.T IL i- C tbc c( if rt(r I roc (ecs

to t~e rext stcl ir tlIc ciajucstic li cce, s. '11 r.iirteraixce ;aovisor (CcI.

ce.tn zvt a Lt ilt-in fLou1 s~ stir . If tHE Ltl-C Cic Put I 1,G% UiLrc

jUr.Ctiur, box 2 iLaS I LocAEL, I f U.tR rreSF a furucticr i~t anc: a scler.atic

Lr other air %.ovc P-1 rear. 'he rest.] tII oic LE~ fc.E r diaLixi tic 1robhcr

iul.ich I1ee- to cxrcrusivt rcplacer Ent of pcrfectly Looc parts not to t-.(ntiwr;

LrEatlI% rteucfe(c'o "C n t iLe. 'he rc'st pc-lsi-stert rrcilir. 11 orro

ster- la ck of ti V I s illoo rccan icE, Y.eld b4L virtuel I) elir irlttL.

.'.air tcnatce acvis(rE f roE rir s. w'c rct- le 1 luitec' tL tari,( t a( (,i-

E it i( 1 . s ) Fter s, bu t 1,a L J a1 licb1 it ) il. tlhe COL I alt( a i cjrtrc!i ~rcL-,

tsp( c ii.- I i i t)- tice 'It (FilL s.ystci ii e itE i el lacerii Atl tE 1 101'Lr.Cu-d it 1LI

i.r t iI] Lry aiPIicl Lati F )tcr-s (tiiALL) , anc tthe i .pr s arlO Lmru i tin r

j r( 111 'il.L. Lix t sl ecia] .1 pf Ll in tl,-et thi-y Lre relative]1) sii'i It E'' tel

.i ti a 1LAO . 1 rcAili t) ef su cc sf - tr-.t rust iLt iIIe(t tl at i.1 it

rdith( r irre~turc teclruocL tVhat L.a., recI'ire consice rablic trot t f-r.. e.vt ](.I-

trt ire c' cieivc Lfi.~ L feel tiat F tartirif out si -11 an( Favir.L

initipl successes v.il1 cauct a coeLree uf confidEnce in the frcEs ard rk

future , ?iL Y 1 corrf 1( at ( r GrL IAL~aP-l I-C al j] cz t icr T-LN i t cc o14E. L f

cost czarrctL f- ju stiI i ec it-t t Ie Lt i t /cf ra tr r ye I , ti I CCC r t ar 1T t I

vulw. c i.t t1,E Lirect 1.upj crt an~d C(rf rJLupc lc'v'eI u~i1 be sui 1ici-'t.

L-EVOe1jE.L t of L.eirtt.at.cL advisors: 0 oUl, VCt Itcofie to ili ed i.rtil-

ler-) Ltser s, but i he%( coi-t-Gal it, ~it) z-1 -'trand-et

17
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Los t ad voc at F-s of L)>.pert b stemns vi( . tht it v;-Iue it thc e).1ert

assistance t1T( len' to an i civiC'ual %wLo possesses leseEli Esills Lrxc

Lertainly tiat is tit case, howezver, 1 sec aeeiticnal benefits. Lxlcrt

Lyster.s 6.iei. usee to gencrcte kz-oulee~e la sec situlations car. grciu ;-T

expert ir. fer less tirc tI~an ncurn'a1 lEc~uEE of tie alilit) Lo ,ubjtert thc

Stcc'cr~t tC, cinstar~t rejetitioiis an6 irstat t feeclack. 1-i. c-, -rt ir ti is

caset is rot orb\ soneone v~ho Ipossesses tIce t.ajcrity' L the K~not, facts it, a

acraii, thA bEc&LSe of years of exrexience car. ar- -I), e tI.C arriy of lacts

in a situation ard car autoratically ciscourt Eots solutions as ulnvorl:.ble

nc: alniust l3 intLitioi zrrive vt tiE correct cornclusici.. L,,:Ie.rt Lysterk

in tte fcrr of Irouleege Sir'Llaturs car, crea-.te experts in L fraction, of the

LirPe t tkit a I L ( eCrA. Cr1:0rr e11 l ~ c~uiri tior of facts Loxucvcr is still

CCT'ti-ILIL t( trzacatioral Lti or. TeaL-iflit3 to calt e E-erts strile - at

t c V.( Lrt C f C rf cf th t- C,,(S t 1,f >vT~Ir trairirf 1 x 0 le s fzcinj iekl, .rtil-

ler\ , IiocLciri ci-iilier. fire srLFcrt otiicerii at tLu cmrar> ane iLat-

it th k ieic rtillf-r), ti c kI is te IiiAA Letteci. thE. i rtillcr' an-0

0 C .arcA v( r e rL E a nd thErufcrF pL r c r.. r I i1011 cor j Iex tas< 11.L ci1 i s

% ir t tie I!, irFc E Fi cI . t o i e 11ic &t f tF ir.[ 0VCoT!tt iori cotut r I Iu.Lr arutirn..

'Alt: 11ILI of coinceirt e),prtssec* b) L' /.S iE CVioeit uLLIr oneC COL.iuLrb ti at

tvc confLrei c, are- Ield arruE.lb iaS I orL Lii 1, 01A t r rrardh rq at.(I Unit

fer fire suV Jcxt CffICer,- (coi.nardcrs i~e tot ircludcc). Ietie roi

the i i cI d' to L~~ 1, 1 . t i r( su 1,1(, t I csson, I CA I-TLLC inc 1 dc e t ie fo 0 ci(,,ir.1

Ete bes t I -' art- f (r r ur ou rEnC( rs .

'1e £ riji'd k',( rI-calo, iilI4 IC ic a-

IL-
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. The Battalion FSO should always be a captain.

. The best men in the battalion regardless of rank should

417
fill FIST and liaison slots.

In a nutshell use your best, most experienced (expert) personnel in fire

support positions.

A review of the knowledge required of a company level fire support

officer or FIST Chief will make clear why his unique training requirements

are so well suited to an Expert System solution. Keep in mind that this

position calls for a lieutenant with at best one year in the Army. le

should know enemy and friendly fire support capabilities and limitations

(artillery mortars, tactical aircraft, and naval gunfire). he must know

friendly and enemy mareuver tactics, planning style and SOP's. Addition-

ally he must understand target engagement techniques as well as munitions

effects in order to optimize effects on targets. With this knowledge he

must develop fire plans that support maneuver commanders scheme. he must

accomodate the maneuver commander's priorities, coordinate targets near or

across boundaries to prelude fratricide, avoid target duplication, use

special ammunitions such as smoke, illumination artillery deploycd mines

and plan for integrating FA fires and tactical air. He must be able to

know how to use fires in support of the offensive, hasty attacks movement

to contact, deliberate attack and then there is the defensive. Different
18

division use different tactics when doing all of the above. To say

that this is a lot to expect from a young lieutenant is a mild understate-

ment.

19
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I i. lie Et that 'LEAi.' car co at this pcoint i! t Fach: 1, t(nt ial Ii

Chiefs S ll the: f acts Lr points cf Iurwlee LLr inL ttit Lt f icer LaS ic LUL L-Se

ar'd an3 fcllov.-n courst L-nd send thci-. to, Litit!: 1.1 1- they Uill Let uxjc ri-

Erce. Listor\ I-as prover. t1 at SOLE V.ill 0 al L ti & ,ric , but rLtI LO iort.

Lef Ore tl , tine was thle only solrutiot. to tfc p citler. 'AIL cVict VA fi

uoulc' Lreatiy it-prove the cuality of cc-E.I at.5 ILve I I St' v ouL:( tt 0 cot. ~1

nlatlr J1,of P CE cisior. aic: prc,(rar , ie ikro%,lcee Le , ed E Irula tor ar.c 61

intEractive .iccc cexice. 1tjaiI. Fa iLSiC kl.oIeCCJ~ 6o1e LC Sc 1 circc ',

cor%E rtional rreat~s , the sirmulator iuould havec t1~e abili ty tc gererate

scirtairic - ef vzeryirf, cci, pl-xity Q-icl coulc' te ecutr! irt-c I.. at instructur

or L, an icrteccit-c tecs t. - se sirujator %,uld c' is~lay iT.IO11atiCr Or a 'IX

s rtci u~i th croti-rer scrofira r at lxIA&c tf-f ttrraiil 01. %1.lid

tI c i-Ltt] e- fi tc Le fc(gI t . LLE Of tit: irteractix c ViC -c (cc Fo'It rtra..

tfic terrair %..&tjc ailo thc I .t. to se- tie LUttiliclic as I e it.(. fi Ct tfhe-

i -ior Li cc i Fcf rr,1r.4 lnan t r) I ij I t int VhIi . 'AIc cecisior z ic oc1 ic:

,c itereLc E . t)c. rt scittic'. tc tioc f irE SoLlIort i li-rxirit ai.c aj_'Lir t(,L

cx<zuticr 1 ortim, for cot. priscr. tc. tl e srtuccrts Eoit tion. Lii~cc- L>,l rts

..VsteLrs are tiot 1 ititec to a sirEie school solt t ior,, but %. illI Iroccc

* ~se ral accu[ tal le olt tior, , tit ILarrirt e L)c nor cc I eCcAE, s it i]it s (-I

tic( solution. Ltou.c rt c ar ii; I4 elr i erc hTiG' LEc~ C tA&r rurc ef fC Cti

t I Er vaE- - r L, its.1 i Iic i.t t.x r x i i e-ct all(ic L, cr t( aii C

te( I rilio ) 5it caf at1 P o tit 6(cx icc .Lax oc ci ro Ii e( Aix o 'l L r-(1 i11

6(Al c el int, (tI . Fes tatlistec,; facts anrd e>.I cIt s arc i fazc I de ati l it

%,.L-orce erc L.rl. 1 f ec c cxc c sucd as do, ec-(i Ied ktcxe c c-b Ir: I

i (- I dc ci%. i tEi r sEx, En 3 L.ars . I. LOOd GIoal Uf ti at tir i T' ,L LI CI ct CL 'r, II

Lytr~.ctir4 t-t il forratior fIto, tf.c feXp TLt- ar1( c~ taLlif-I ih<6 a tId

r clar i sr, icr t Fe pr otrar .
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uJ ises cf Artificial lrtelli~enct rro rat, s ild I LavU [.LI tjcfltd

arE tf(,ct% iCL Li.Vf tI~ C oSt Practical rcir tcrr EylicELilitN. .

L~xpert .) ster la Ed ccecis ion a i yroj rar %-oL~ I L cf irnxz I able as Eista I.cc

to the fire citccticn officer iho find,, hirfsdli C~Vir;Iflerc. on tie i.occir

t a rget ridl bat telei lC' LiJfcrtunate ly iver tGCc a\ L tclr 1,c 1 ,S1C theL

~rejrar. iuotle take too lor.~ to reac. e c i.c lt ,ior. tc bc (,I ar.' .a] LL I

,.ir I crce ane -r col at evc lmi~t c or Luuit do iout s I zrc r , vi-%ss SmL

tf E) at larnr, .in. o r. L Sifl n ji b a sec C c is io r s~ster-, ir LFC ;IUJC',eL

a d v ance c: f i ht er a re exFe r ir ern t a 1 li E :t bel 1i co t cr ( Lf... ILe vost cri-

tical fictcr is ti.at traininE CE:'tlOjIci LLst Ikrcv ci tL( a&LrE5liiq

race in this fiele and itS potential ir. revcluticnjLin trainii . Lcinric,uc-s.
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